Genetic diversity is an important factor for any crop which paves a way for its improvement and selection and divergent gemplasm serve as source to obtain the highly diversified parents which possess desirable traits to improve the valuable traits which are useful to mankind. Totally 270 germplasm lines were selected to study the genetic diversity using Mahalanobis D 2 statistics. Six biometrical traits viz., days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of capsules per plant and seed yield per plant were used for clustering using Tocher's method and sixteen clusters were obtained. Out of sixteen clusters, cluster XIV and XV found to be highly divergent clusters as they showed highest inter-cluster distance and clusters II and V were the least divergent clusters which possess genotypes which are closely related. The highest cluster mean was observed in cluster XIV for the trait seed yield per plant and it is highest for the cluster XI for days to 50% flowering, cluster V for days to maturity, cluster II and XIII for plant height and cluster XV for primary branches per plant and capsules per plant. Based on the highest cluster mean of the particular trait, the genotypes can be selected from those clusters to produce the superior combinations to improve yield and oil content in sesamum.
Introduction
Sesamum (Sesamum indicum L.) is one of the oldest oilseed crop in the world and as per archeological records it has been used in India for more than 5000 years ago (Beatrice A Were et al., 2005) . As per FAO 2013, the total world output of sesame seed is 4.8 million tons, out of which 51.3% is contributed by Asia with the major share of India. In Productivity, Puducherry stands first (987 kg/ha), then West Bengal (933 kg/ha) and Tamil Nadu has got a productivity of 384 kg/ha (India Stat 2016 .
It is an important source of vegetable oil and possess highest oil content around 35-63% among all oilseed crops. Sesamum oil is very stable and has long shelf life due to the presence of antioxidants such as Sesamin, Sesamolin and Sesamol and can be blended with less stable vegetable oils to improve their longevity and stability. Sesamum oil possess many medicinal properties like lowering the cholesterol level, hypertension and decreases the frequency of certain cancers in humans (Beatrice A Were et al., 2005) There are many factors which limit the Sesame production such as non availability of high yielding varieties or hybrids resistant to biotic and abiotic stresses, growing the crop on marginal land, lack of extension work. There comes the role of local and exotic germplasm lines to evaluate and utilize them in breeding program to improve the total yield (Muhammad S. Hassan and F.Sh. Sedeck, 2015) .
Genetic diversity is an important factor for any crop which paves a way for its improvement and selection (Revathi and John Joel 2012) . Sesamum possess a richest diversity among the germplasm lines for various traits. To plan any effective breeding programme, the knowledge of nature and magnitude of genetic variability is important to increase yield performance of the genotypes (Kante Srikanth 2017). Biotic and abiotic stresses are the major challenges which limits the yield potential of Sesamum, hence identifying the diverse germplasm lines tolerant to drought and heat stress and resistant to phyllody and powdery mildew and for other yield attributing traits may help us to breed the high yielding varieties and hybrids. There are many tools available to assess the genetic divergence at inter-varietal and sub-species level among them, Mahalanobis D 2 statistics (1936) is widely used ( Kante Srikanth 2017) . This is one of the potent techniques to measure the genetic divergence in different breeding material. This genetic diversity results in high heterosis between the genotypes of diverse origin and produces more recombinants than between the closely related species. The present study aims at studying the genetic diversity existing among the sesamum germplasm lines through morphological observations.
Materials and Methods
Two hundred and seventy sesamum germplasm collections maintained at the Department of Oilseeds, TNAU, Coimbatore were used in the study. They were planted during kharif 2017-2018 in a Randomized Complete Block Design (RCBD) with two replications with adopting a spacing of 30 x 10 cm. All the cultural operations were carried out at a definite interval and recommended package of practice was followed to maintain crop stand. A special care was taken to avoid yellowing and other diseases attack like phyllody and powdery mildew. Observations were taken from five randomly selected plants from each replication/entry for yield and yield attributing traits. Biometrical observation were taken on six quantitative traits viz., days to 50% flowering, days to maturity, plant height (cm), number of primary branches per plant, number of capsules per plant and seed yield per plant (g). All these observations were used to assess the genetic diversity existing among the 270 germplasm using Mahalanobis D 2 statistics (1936), wherein genotypes were grouped into different clusters based on Toucher's method.
Results and Discussion
Based on phenotypic data, the mean value of each genotype for each character was subjected to univariate ANOVA and wilk's statistic using Star software. The significance of all the genotypes for each trait suggested that these genotypes can be used for D 2 analysis to study the extent of genetic diversity. Based on D 2 statistics, 270 genotypes were grouped into sixteen clusters using Toucher's method (Radhakrishna Rao, 1952) . The distribution of these genotypes into different clusters is represented in Table 1 . Similar analysis was made in Sesamum by Adil Iqbal et al., (2018 ), B. Soundharya (2016 . As per analysis, cluster I found to be the largest comprising of 136 genotypes followed by cluster III with 63 genotypes, cluster IV with 35 genotypes, cluster VI with twelve, cluster VIII with 10, cluster XIV with four and remaining all other clusters viz., II,V, VII, IX, X, XI, XII, XIII, XV and XVI had single genotype each.
The inter-cluster and intra-cluster D 2 values were presented in Table 2 . The highest inter-cluster distance found between the genotypes of clusters XIV and XV (56.28), followed by between the clusters VIII and XIV (47.06), cluster V and XIV (46.02), cluster IX and XIV (45.81). Therefore one should select the genotypes between the clusters XIV and XV as parents in hybridization programme as they possess highest inter-cluster distance and it is suited to exploit heterosis. As per the current study the germplasm viz., SVPR 1, Si-395, Si-2143, NIC-1610 belonging to cluster XIV and genotypes such as NO 128 falling in cluster XV can be used as parents to obtain high heterotic combinations. The lowest inter-cluster distance was 4.02 between the clusters II and V followed by cluster V and IX (5.28). This indicates that the genotypes falling in these clusters have close relationship with each other. The intra-cluster distance ranged from 0 in clusters II, V, VII, IX, X, XI, XII, XIII XV and XVI to 16.55 in cluster VIII. Since the intra-cluster distance is 0 in clusters II, V, VII, IX, X, XI, XII, XIII, XV and XVI, indicating that each cluster contain only single genotype. As intra cluster distance in cluster VIII is 16.55, this indicated the genetic divergence is still exist to some extent among the genotypes belonging to that cluster and selection of genotypes in these clusters is possible based on the desirable trait which has got maximum mean.
Cluster mean values of six quantitative traits was estimated and furnished under Table 3 . This indicates the difference existing among sixteen clusters for six different morphological traits. The maximum mean for days to 50% flowering (58.00) was observed in cluster XI followed by cluster XIII (57.00) and minimum cluster mean for days to 50% flowering was seen in cluster VII (42.00). Hence to obtain the early flowering genotypes, one can make a choice of parents from cluster VII as it possess lowest cluster mean value for days to 50% flowering (42.00). The highest cluster mean for days to maturity was observed in cluster V (105.50), followed by cluster VII (104.00) and lowest cluster mean for days to maturity was 93.00 in cluster X. Therefore to produce early maturing hybrids, parents from cluster X can be selected. For the trait plant height, cluster II and XIII had highest cluster mean of 146.00 followed by cluster IX (145.00) and cluster VII had lowest cluster mean of 80.00. As plant height is one of the yield contributing traits, the genotypes belonging to the clusters II and XIII may be chosen as parents as they got highest cluster mean value of 146.00 for plant height.
Cluster XV has got the maximum cluster mean of 9.00 for the character primary branches per plant followed by cluster II, XI and XVI (7.00) and minimum cluster mean for primary branches per plant was found in cluster VII and IX. The highest mean for the trait capsules per plant was observed in cluster XV (202.00) followed by cluster XVI DOI: 10.5958/0975-928X.2019.00102.9 (178.50) and the lowest mean for capsules per plant was seen in cluster XII (21.00). 21.33 was the highest cluster mean in cluster XIV for the trait seed yield per plant followed by cluster XVI (10.12) and the lowest cluster mean for the same trait was found to be 1.01 in cluster XV. Hence, to improve the yield, genotypes belonging to cluster XIV might be selected. In total, to improve the particular trait, genotypes should be selected from those clusters which have got maximum mean value for that particular desirable trait. The percent contribution of six characters towards diversity is given in Table 4 . Out of six characters studied, seed yield per plant (26.97%) contributed maximum towards the genetic diversity followed by number of capsules per plant (25.64%), days to 50% flowering (25.20%), plant height (20.31%), days to maturity (1.38%) and number of primary branches per plant (0.51%). The genotypes falling in the clusters XIV and XVI which are widely diversed, have got high cluster mean for seed yield per plant, hence selection of these genotypes as parents in hybridization will helps to develop hybrids with highest seed yield.
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